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Abstract

The crystal structures of the following metamorphic olivines, M2*[SiQ,], in the forsterite—
tephroite (Fo-Te) series weie refined in space group Pbnm:

Cation composition M

Mg Mn Ca Fe
Fos, 1.028  0.904 0.006 0.002
Te,, 0.181 1.780 0.013 0.026

Cell parameters (A)
a b c

4.794 10.491 6.123 0.029
4.879 10.589 6.234 0.039

R factor

Treating minor Fe and Ca as though they were Mn, the refined cation distributions (esd’s <

0.01} and mean bond lengths are:

M(1) site
Mg Mn (M(1)-O)
Fos, 0.92 0.08 2.116A
Tey, 0.17 0.83 2.029A

M(2) site
Mg Mn (M(2)-0) (Si-O)
- 0.11 0.89 2.185A  1.637A
0.00 1.00 2227A 1.640A

By comparison, a previously refined synthetic Fos,Te,, specimen “heat-treated at 1000°C”
is significantly more disordered (Kp = 0.196) than the naturally occurring Fos, (Kp = 0.011).
As expected, mean M(1)-O and M(2)-O distances correlate linearly with Mg/(Mg+Mn) oc-

cupancy.

Introduction

With the widespread availability of automated X-
ray diffractometers and least-squares refinement pro-
grams, order-disorder has become a principal theme
of contem porary crystal chemical investigations
(Burnham, 1973). Both natural aad synthetic com-
pounds with the olivine structure have bzen in-
tensively studied (for a review, see Ganguli, i977). At
least 25 different room-temperature refinements of
the geologically-important Mg-Fe olivines have been
carried out and 13 additional refinements extend the
observational conditions to temperatures of ~1000°C
and pressures of ~50 kbar (Basso et al, 1979; Birle et
al., 1968, Brown and Prewitt, 1973; Finger, 1970;
Finger and Virgo, 1971; Hazen, 1976; Smyth, 1975;
Smyth and Hazen, 1973; Wenk and Raymond, 1973).

However, the crystal structures of only two Mg-
Mn olivines have previously been refined. One of
them contains 11 mole percent of Zn,Si0O,, thereby
complicating the octahedral site 1efinement (Brown,
1970). The other is synthetic Fo,,Te,, which was
“heat treated at 1000°C” (Ghose and Weidner, 1974;
Ghose et al., 1976) and thus does not represent a nat-
urally equilibrated Mg/Mn distribution. The present
refinements were undertaken to examine Mg/Mn or-
dering in natural olivines uncomplicated by addi-
tional substituents.

Experimental procedures and structure refinement

The crystals used for refinement were selected
from the suite of specimens described in Part 11 of
this study (in preparation). The manganoan forsterite
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RFINE FO51TE49 FINAL CYCLE

CORRELATION COEFICIENTS WITH LARGEST MAGNITUDES

PARAMETERS VALUE PARAMETERS VALUE PARAMETERS VALUE PARAMETERS VALUE
2 5 =0.5502 2 3 =0.5401 2 4 =C.5066 1 2 =C.dloe
23 25 -0.2834 29 31 —-0.2725 17 19 -0.2666 11 13 -0C.z2630
36 38 —0.2613 37 38 —0.2559 18 24 -0.2530 1z 13 -0.2z521
18 19 =-0.2510 30 31 -0.2496 24 25 =0.2405 17 18 -C.zi00
23 24 =0.1947 16 22 -0.1912 19 25 -0.1760 29 30 -C.1752
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ELLIPSOID FOR 01

EQUIVALENT ISOTROPIC B = (0.49&
d AXIS RMS AMPL1TUUE ANGLE WITH A ANGLE wWilh b ANGLE miTn ¢
1 G.050403 3,35 £6.E5 SC.0C
s C.083315 $0.C0 $0,00 Lou.ui
4 3 0.097243 §3.35 3.25 YC.lC
RMS DLISPLACEMENTS AND THERMAL CURRECTIONS 1O SONDS FRUM U1 A Co¥585C Coubell  Cuisou
_ o DISTANCES ) VISPLACEMENT
<) ATOM X Y Z RAW LOWEK RIDING  NUN=CURR  UPPER  ALOAG Sons
Mz C.9E704 27904 0.25000  2.29598  2.2960C 2.2964% 2.3013y  [.3007t C.Cse77
S1 Ue42262 CoUS0YY  U.25000 1.61083 161106 1.e1275 1.ol4Cc Tiocils w.liie]
D M3 1.00000 0.0 Col £.12392  2.12393  2.12431 ;117948 2.154903 Ca0T7925
M1 1.CCO0GG  €.0 C.50000  2.12392 2.12393 2115431 5:1524% e13502  0.C79%y
3 ® ELLIPSOID FOR C2
3 ° EQUIVALENT 1SOTROPIC & = 0.47%
5 AXIS KRMS AMPL1TUDE ANGLE W1TH A ANGLE WITH 8 ANGLE WlTH C
5 1 0.063236 28,96 61.04 SULUL
q ® 2 C.083078 116.96 28.S0 YUL LU
¥ 3 0.084681 $0.00 9G.6C 0.0
o RMS DLSPLACEMENTS AND THERMAL CORRECTIONS 10 BONDS FRUM Oz AT 0e25C05 Coqaboy  Cuogscce
] , DISTANCES . Emrr?nznz_
ATOM X Y z RAW LOWER RIDING  NUN-CUKR  UPPER  ALUNG BUND
g M1 0.50000 €.50000 G.0 2.07496  2.07496 2,0751€ 2.08079 2eUBEn2  0.G/575
(9 M1 C-50000  C.5000C C.500C0 2.07496 5.07490 €+07516  2.06070 2.0864% C.0757s
‘ MZ “0e01296  0.27904  0.25000 2.12896 s.lceve 2012900 2013527  2.14155 Q.0osG7
S1I 0-07738 C.59099 0.25000 1.66074 1.66074 1.6€150 1.€6671 1.67z64 C.0b3c4
>
ELLIPSOID FCR 03
« EQUIVALENT ISGTROPIC B = 0.4978
AX1S RMS AMPLITUDE ANGLE WITH A ANGLE WITH & ANGLE WITh o
« 1 0.067708 1.34 £9.69 86,69
2 0.077061 - §5.17 51.75 141.73
_ 3 0.091604 91.05 38,26 51.76
‘@ RMS DISPLACEMENTS AND THERMAL CORRECTIONS TO BONDS FROM 03 AT 027818 0.158%0 (.03 7av
N DISTANCES DISPLALEMENT
ATOM X Y z RAW LCWER RIDING NON-CORR  UPPER  ALUNG SUNU
@ M1 .G 0.0 0.0 2e14757 2.14759 2.14807 2.15285 2.15511 U.08055
SI 0082262 0.09099 0525066 1.63771 T.oaye3 1.05695  1.64452 1.651z72 G.075&s
M2 “0.01256  6.27904 0125000 Z.286715 z.280%3 £+28723  2.29243  7.2950% C.0rh1s5
R MZ U.48704 0.22096 -0.25000 2.15670 2012671 2.1ze87 2.13302 2.13933 0.07iel
. PARAMETERS WRITTEN QUT TO UNIT 10.
G SUMMARY OF ERRORS FOR THIS J0B ERROR NUMBER  NUMBER OF ERRORS
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. HASP JOB NO. = €207

BOOZOCAF 310D3
JOB ACCOUNTING SUMMARY

EXECUTIUON TIME ON CPU1L
DISK EXCPS
TAPE EXCPS
KILOBYTE SECONDS

7 CARD INPUT ON READER?2
CARDS PUNCHED

P LINES PRINTED
LOCAL

PLOTTER CHARGES
PRIORITY CHAKGES

START TIME ON MAIN

- SETUPS
g . TOTAL RUN CHARGES
i CURRENT BALANCE

%*#******#*%*%*****4#**#%%#####***&%%#%%a#uu*%u%## : 3O 3 R
##***44**##¢«#%*#¢****&*#*#%u«#%

1C.47.02 DATE = AUG 15, 1979
10.49,33 AUG 15, 197¢
10.47.47 .
00.0C.11 €1
255 <05
0 . CC
11552 e 22
51 . 08
1460 1.0z
STANDARD EXECUTICN . UC
STANDARD QUTPUT « UC
1.96
1,166.50
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REINE 108206 CYCLE 4 STRUCTURE FACTORS PAGE 3
@ H K L FLOBS ) FICALC) ALCALC) B (CALC) DELTA F DELTA/SIGMA  EXT. FACTOR
1 10 1 8.661 8.465 B 470 -0.003 0.196 1.4006 0.9988
©® 1 11 1 12.427 12.141 -12.105 -1.098 0286 222632 0.9977
1 12 1 1.797 * 0.924 0.912 -0.152 0.872 1.5785 1.0000 = 3%
b 1 14 i 7.585 7.162 7.162 0.202 0.423 2.1898 0.9993
] 1 15 1 17.527 16.407 -16.327 -1.886 1.120 7.8540 0.9965
1 16 1 20280 % 1.192 1.189 -0.073 1.089 1.9000 1.0000 = s
1 1 2 92.035 91.313 110.172 3.107 0.722 11.0333 0.6864
1 2 2 48¢148 43,045 -45.012 0.125 5.103 72.0772 0.9145
- ) 1 3 2 30.451 28,299 28.756 0.798 20152 29,1998 0.9671
1 & 2 1.806 26034 2.033 -0.068 -0.228 -0.7178 0.9999
| 1 5 2 69.185 68.586 73.315 44219 0.598 7.8702 0.8723
$ 1 6 2 6.676 6,945 ~6.948 0.129 -0.270 -2,1326 4.9988
Y @ 1 7 2 19,458 20,265 —20.352 -0.532 -0.807 ~8.8466 0.5508
4 1 8 2 260228 27.769 -27.975 -0.339 -1.540 ~16.7967 0.9852
] 1 9 2 8444170 84.601 89.887 40629 -0.13]1 ~1.4186 0.8835
1 10 2 10.638 11.217 11.227 0.180 -0.580 -4.5377 0.9980
| © 1 11 2 12.293 12.654 12.669 -0.048 —0.361 ~2.8718 0.9976
_ 1 12 2 6.562 6.805 6.807 -0.053 —0.254 -1.3861 0.9994
= 1 13 2 38,006 37.711 37.938 3,058 0.295 2.5510 0.9817
: 1 14 z 1.479 * 1.420 -1.413 0.141 0.059 0.0801 1.0000 = =3
K 1 15 2 3.086 2.347 20241 0.696 0.739 1.8741 09999
i - 1 16 2 6.613 6.361 6.362 -0.008 0.252 1.1343 0.9995
1 0 3 14,245 13.627 -13.664 ~0.112 0.618 804005 0.5946
L 1 1 3 50.041 50.965 52.968 2.568 -0.924 -13.0100 - 0.9236
O 1 2 3 27.524 26.650 26,967 0,275 0.874 11.3411 09765
G 1 3 3 69.568 68.938 -74,018 -2.481 0.630 8.3874 0.8665
5 1 4 3 12.641 12.237 12.260 ~0.190 De404 4.5469 0.9560
: 1 5 3 26.082 27.208 27.403 1.554 -1.126 -13.8018 0.9826
- O 1 6 3 14.829 15.822 -15.862 -0.019 —0.994 -10.747G G.995C
: 1 7 3 13.178 13.533 13.551 -0.356 -0.355 -3.5273 0.9967
; 1 8 3 1.403 * 0.547 -0.947 -0.003 0.456 0.8565 1.0000 % =%
35 1 9 3 11.722 12.211 12.225 -0.083 -0.489 ~4,333] 0.9977
- ) 10 3 1,221 * 1.722 1.722 0.038 -0.501 —0.7663 1.0000 x ==
; 1 11 3 11.544 10.019 9.958 1.155 1.525 12.2762 0.9987
: 1 12 3 9.941 10.207 ~10.213 0.126 -0.266 ~1.8487 C.9987
: 1 13 3 31.381 31.524 -31.656 -1.794 -0.143 -1.2302 0.9885
@ 1 1% 3 4.676 4,844 —4.841 -0.180 ~0.168 -0.6586 0.9997
§ 1 15 3 17.752 17.258 17.179 1,932 0493 3.6210 0.9967
; o 1 16 3 4.614 4.356 44355 0.098 0.258 0.9264 0.9998
1 1 4 14.280 14.351 14.301 1.544 ~0.071 -0.8301 0.9955
@ 1 2 4 6.216 6.980 -6.982 -0.171 -0.764 -6.10417 C.9988
: 1 3 4 7140259 76.023 80.879 3.663 -1.764 -22.2079 0.8817
: v 1 4 4 20.226 21.792 21.899 0.111 -1.565 -18.2715 0.9902
v 1 5 4 24.416 25.118 25.266 0.276 -0.702 -8.1642 0.9882
(2] 1 6 4 8.412 9.676 9.683 -0.109 -1.264 ~10.6746 0.9984
3 7 4 76.756 79.575 83.341 4.530 -2.819 -32.2262 0.9090
: 1 8 4 2.406 2.812 2.799 0.271 -0,405 -1.2817 0.9999
] 1 9 4 11.686 12.297 -12.296 -0.580 -0.611 -5.3534 0.9980
@ 1 10 4 2.446 2.508 2.505 -0.132 -0.063 -0.18%2 0.9999
> 1 11 4 34,916 35.873 35.973 3.498 -0.963 -9.1587 0.9851
1 12 4 0.498 * 1.147 -1.145 0.068 -0.650 ~0.3547 1.0000 * #&x
® 1 13 4 44,091 3.085 3.076 0.229 1.007 3.9981 0.9999
@
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RFINE 108206 CYCLE STRUCTURE FACTORS PAGE
H K L F(0BS) A{CALC) B(CALC) DELTA/SIGMA  EXT. FACTOR
2 12 2 27.798 26,817 26,774 3.049 8.1638 0..9904
z2 13 2 8.418 7.859 ~7.861 0.088 3.2002 0.9992
2 14 2 3,512 0532 -0 466 —0.256 B.53563 1.0000
2 15 2 8.598 8.200 -8.195 -0.356 2.0531 0.9992
2 16 2 43,962 42,915 43,246 3.375 7.7864 0.9788
2 1 3 19.301 20.127 -20.227 -0.082 -10.4367 0.9901
2 2 3 7274 6.350 6.303 -0.796 81717 0.9990
2 3 3 9,805 9.724 -9 .73% ~0.170 0.7540 0.9978
Z 4 3 35,366 35.965 360422 1.914 -7.1158 0.9724
z 5 3 29.568 30.214 30.493 0.551 ~7.3464 0.9815
2 6 3 35,709 35.516 -35,859 -2.291 2.1094 0.9770
2 7 3 9.029 9.208 9.212 ~0.243 -0 ~1.4074 0.9985
2 8 3 46,688 46,626 47.386 2.407 a. 0.6409 0.9657
2 9 3 6.176 6.006 —6.002 0.266 0.170 1.0094 0.9995
2 10 3 34.160 33.910 ~34.107 -2.170 0.250 2.3195 0.9845
2 i1 3 13,934 13.757 -13.806 ~0.460 0.137 1.0838 0.9975
zZ 12 3 22,261 22.087 22.079 1.830 0.174 14279 0.59939
2 13 3 5.018 5.260 54256 0.230 00242 ~0.9944% 0.9997
2 14 3 6.911 5.519 5 o466 -0.771 1.392 7.1547 0.9997
2 15 3 5.288 5,282 5,282 0.042 0.006 0.0237 0.9997
2 0 4 73.073 74.291 78.004 4,872 -1.218 ~15.7642 3.9035
2 1 4 22.22% 23.130 23.239 0517 —0.501 -10.9576 0.9901
P 2 4 3.197 2.169 ~2.164 —0.143 1.028 46049 0.9999
2 3 4 11.588 12.124 12.139 -0.140 -0.536 =5.2438 0.9973
z 4 o £5.871 67454 70.074 3.866 -1.583 -18.3927 0.9238
2 5 4 1.192 0.633 ~0.582 0.247 0.55% 0.9383 1.0000
2 6 4 8.376 8.071 8.026 0.885 0.305 2.2737 0.9990
2 7 4 16,577 16 -16.843 ~0.265 -0.233 ~2.2440 0.59958
2 8 4 38.942 40,005 2.084 -0.685 ~6.9142 0.9785
2 9 4 12.894 ~12.935 -0.183 -0.029 -0.2410 0.9978
2 10 4 47.947 48.808 2.63% -0.238 -2.2317 0.9718
2 11 4 3.655 3.413 0.203 0.236 0.8391 0.9999
2 12 4 5.875 5.890 0.323 -0.023 -0.1124 0.5996
2 13 4 10.562 10,187 -0.064% 0.381 2.5328 0.9989
2 14 4 35.582 35.272 3.135 0.399 3.1528 0.9871
2 15 4 9.324 9.100 0.358 0.220 1.2693 0.9992
2 1 5 22 .438 22.998 0.143 ~0.468 -5.3617 0.992}
2 2 5 18.580 18.928 0.833 ~0.315 -3.3516 0.9947
2 3 5 4,734 ~5.109 0.177 -0.377 -2.2957 0.9996
2 4 5 44,598 ~46,061 -1.726 ~0.826 ~9.1334 0.9712
2 5 5 18.036 ~18.521 -0.451 —0.449 ~504662 0.9954
2 6 5 26.999 27,221 2.236 —0.185 -1.8772 0.9906
z 7 5 2.754 =0.584 0.286 2.10% 7.3143 1.0000
2 8 5 18.018 ~17.571 -2.007 0.366 3.353% 0.9963
2 9 5 3.175 2407 -0.226 0.757 2.6952 0.9999
2 10 5 19.550 15.545 2.154 —0.072 ~0.6255 0.9958
2 11 5 13 669 13,591 0.472 0.083 0.6432 0.9980
2 12 5 19.505 -19.886 -1.499 ~0.397 ~3.1914% 0.9959
2 13 5 1.422 % 0.100 ~0.161 1.233 1.7340 1.0000
2 14 5 18.327 18.179 0.965 0.152 1.1349 0.9968
2 0 IS 1.483 % ~1.984 —0.426 -0.547 ~1.2705 1.0000
2 1 6 13.500 -13.508 —0.460 -0.001 -0.0123 0.9978
2 2 6 54.989 66,352 4.108 0.196 2.1158 0.9499



RFINE 108206

o

o ot et o

VHWN=OURNENSLWNHAMDUWNR OO NSWNFOROORNOMDWONFWNI=OYOICWE W X
P

[l ad
NO = OO~ O =)
~NOmSNe

bt ot
3 ST

W

®
@
@
e
®
®
®
&
®
®

IN) ot pot
O b= QO b NS N W O 4 CON GO N

Pt
OQ@OQNO@NN#&@QN@WSWWWW&G

QU = SO o 00 $ O 1= W \D U N I ot N st bt o ol N

WVOWWUNOOrOWNOD =P QO

@ ©
00 900009 2 9 9 908 0 0 0000 00 O30 OO

)

wauwwwwwWwwwwWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
QCOOODOCCOOOVOOOVLIVVBVREWEREEOEDDalwllalmladdnldad P OGO RO OO

el il

FI{CALC)

CLWOLWIONWD
O = S VWU O

P Nt )
IO NI €O 00 = D bt )

N

L Te2h2
196527

A{CALC)

14.885
16799
10.864

%0956
256307
—6.937

°

[e4]
@
O

O OCH M =N

SN ONF B O D V=N
@R @O HNONOW

e D 9 ° 0 09 @ 2 as 00O e

ONéLQHéééONéOOWON

e

N
[$Y]
[

ey ! J
owéoooOoméoowowvwwcoaooo~ouooomcooaooocéoaoooooooo

‘@ 0%.9 0 0920 09 90000 000000000 NE S GO OO 006 B O OO0 000009 E OO

STRUCTURE FACTORS

DELTA F DELTA/SIGHA

«496

QORI OO OV D> LI 0NN U () bt \J1 et () ot

o Do) 2 00N =0 O P 000 > o 00 bt O 00 O 1t O 0N U0 00 b 0 U €28 L) (ad () €D s
wmooowwmdewwrwi ot
NPt NIOP O LSOO OOOPNONSOONROANWOT OON IV POWONDW

HNO=NNN
WWWor~IOW,

0]
J

pucd

NN = O
o

[

ot
-

B SO U L0 C) 00 L o 1t 1N U e o e ]
FOIE 1t P O o R0

W § g
P QUNNEF OO NG GO N F O Ul =N O=ON

o




REINE 108206

3
3
3
3
3
3
3
3
3
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

o ot et ot o fod

et e o et ot
N=EOULWN=COENO NS WN=ALWNE=OCO=OWNSWNEC X

ot ot et ot ot

SO UL WN 2 DN b OO Ol N B W
PSS WWLIR UL LI U300 LI BININ N RININI N A N RS I NI P NI N st bt st s b ot st st o (s ot o o o o ot

F{oBS?

13.766
50467

6

F{CALC)

14,028
50,245
21493
55.125

3376

2.310

AL{CALC)

~51,.945
~-21.619
57474
38.043
.‘HO CN*NW

boonbddorbborboonbombldoos

BICALC)

QOWOWm
D b2\ e
OO

-&‘PN@&HNQWO‘@

O LIO W =PI L) 00 = N TN O NI O be? 12 O

@ © 00 0060009000000 QGO QO0O0OO0GQ Q2O O

AN E 00 N bt N =
QOOM WOV OEEORNNOON

[e}

20447

O IR bt N MU i U2
OV OL=OLH 0O
] O B BN b ON ot AN OO I

o e
b
DO Oy
NOW=)

REEREEEREEERK
WRAWON 00 O
=20 U ] N> 0O 0O NI

OOC’.‘)DoéééﬁOOAO&JJ‘OQQOOOOOOOOON
OPHVIVW & o o)

O
N
(=]

[N
ot o)
96
oo
W=y
N

STRUCTURE FACTORS
DELTA/SIGHMA

-2.8157

0.5761
01799

PAGE 8
FACTOR

09947
0.9333
0.9874
0.9185
0.9660
09940
09831
0.9288
09995
09999

0.9948

889
&

COOOCOOO0

5066060 00
MO 00D NI = D \Z:
INAD I U md I O bt o

oo

)

OO ONDND
MO VI o W

B L SR T TR



® @ © ® e o

| ® © © © © ® © © © o

REINE 108206

I

wwwwuwwuuuwwuuwwwwwwwuwuwwuwwwwuwwwwwwuwwuwwuwwwuwuwu

P ot ot et e

WNHOOO=OWVM P UWNORWNEOOE X

et ot P o

esd o ot

CEONCOVIHWNFQC OO UL WRN = QN B D 00 = O\ W) s

Qmmmmmwmmq-d-dqqd-qquqqoooooo’oo«o‘&oo«mmmmmwwwwwmmmmt-&&&### -

FL0BS)

31.376
1li.677

FICALC)

31.593
12 . 0S8
2448
36.628
1470

ALCALC)

32.175
~12.101
36.T26
~T:469

B{CALC)

wbde

¢ o 0 0

D P

O ] OO o ond oo bt ot o? €0
0~

boonmddloooatondboboo
®© 60 00 0.0 ¢ 9000 90 ¢ QO © 0 O O
WMONCOINWWNN
£ ) Wb et I
RN OWONP OO WO DWW S N

e IIW OO OW O
O =N OO N O\

3,543

1.312 -

OOwéOQNé
9 090 0@ 9 00
O O N WU =t ot (1)
b= OO SN =)
WP O WO

STRUCTURE FACTORS PAGE
DELTA F DELTA/SIGHA EXT. FACTOR
—0.617 -5.0089 0.9881
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-0.081 =0.,2621 09999
0.094 05381 09994
0.213 0.8017 0.9998
0460 28252 0.9993
0.899 A.7243 1.0000
~0.786 =8.6505 0.9817
0260 206403 0.9960
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0.122 0.B0L 0.9995
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0.875 8.0253 09947
0.333 2.9425 099732
0.737 40,2022 0.9998
0.002 00162 09994
1.162 3.0035 1.0000
0.732 1.7784 1.0000
0.478 3.4610 09990
1.085 9.5639 0.9978
1,772 15.9957 " 069956
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0.198 1.3521 0.999¢
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B RFINE 108206 CYCLE 4 - STRUCTURE FACTORS PAGE 11
_ Ho KL FUOBS) F(CALC) ALCALC) BICALC)  DELTA F DELTA/SIGMA  EXT. FACTOR
4 6 3 30.3986 31.325 =31.459 -=1.986 ~0.929 -8.9921 0.9875
° e ° 4 © 5
4 w 3 ead « w-dww NH.@Nw 20248 ~0.479 462350 2.9952
i M” WH W MV‘ i O\# NNO.N“W . ’WNQM% IIM. .mom ‘osmﬂd 'oomoww. OOQWUN
) 4 32 2 mmowoo w@-@NN H@oDWH 0750 =0.351 -2.8810 09947
PNI u u'cvw.‘mc * H.'omo ’H.Q HIWWH' - 'OOOOO i.dokw Of@@@W
M 2 A ‘NwlNco dwv.ﬂum m'oow Olwmm Q.H.wH. OCNNWD 1.0000 AR
W p , m. N Qowwu uvnN.mmN N.N .wwN bvluNo .’N thNon I-.No .NINNﬁAQ Q.OONIWN
\¢ > Nw waoqu@ b'“kvm h—,.Hg . Qimwc .'O.Nwo 'NQNW@R& QO@@W@
& 2 4 | 3caze L4e148 Lae148 -0.079 0.277 1.4291 0.9998
MM 2 yd Mhrowwnw urmvlewm H.O.-NNH. 1.044 . 0.058 OOWNOO 09968
. 1533l iae =-14.949 -0.360 “0.398 =3 4044 C.9976
) N . M HO.WMQ WWcMMW Nm-#&% 1.889 =0.342 -3.0061 09955
2 H"J bv \,\4!1QN NNl o ’N .NN’ I!OONNN -ciomm -’O'WOQO o.wmvmnw
. WN M W.WOO M-dow 9767 0.361 -0.322 ~2.1301 09991
) A s Py arsis ., OoWWW 50284 0,270 0,106 04902 09957
2 ( m . 0.689 ~0.265 0.019 0.0139 1.0000 = *x
&4 1 2 W Nw 3.158 3157 0,083 0.330 1.4389 0.9999
4 2 > 28 5.865 5.802 0.861 0.083 03990 09996
) M 3 W wm MW@ HW.WWW 8269 3395 =-0.246 -1.7312 09992
Py N : Vs #mw =27 ~10.291 =1.360 0,102 0.7937 0.9988
Py 2 = sar3s] N%om W =24,516 0709 0.038 0.349 0.9937
P 6 2 T3S . Z QNW 28,923 1.959 0541 =5.0440 09915
) 3 W 2 o893 1.303 ~1.171 0.572 -0.010 =0.0145 1.0000 =% =%
p g 2 w% £80 anoM@ —24.653 ~1.957 -0492 ~%.3457 Ce9542
) : 11 e 5162 «293 17.300 0757 -0,528 ~%.1105 0.9973
¥ s A Lt wN¢<%N ~12.663 =1.213 0,050 -0.3582 0.9985
P : : x @Mw Hwow N 50102 —0.162 =0.273 =-1.4811 09997
A 2 6 50159 .. 2|N|N 'H.NIN@N 'OO-N«NW B OOW@N? H.Omomw Ol@@@ﬂ
A 2 o aradd 9.828 l@omNd 0345 0.449 34135 09990
P . . 1533 4579 - 4569 0306 0.254% 1.2356 09998
& 2 & 2alo 92,667 =9.663 -0.419 0053 0.3897 09991
) P e y > www 33,396 33,476 20526 ~0.386 =3.5218 0.9896
P 4 6 L 57 8,799 quﬂwo 0.328 0.058 04014 0.9993
¢ 8 b V3 Hom‘. 21276 214264 1.547 —0:169 ~1l.4384 0.9959
’ p 10 F 64932 6,902 6.900 0s211 0:,031 01814 0.9996
) s H 12518 12.841 12.813 0.982 - =0e323 23771 0.9986
. 4 1 1 81507 8.119 ~8.122 0.023 0.388 2.7047 09954
p = L 144429 13.992 ~13:985 0,742 - 0e437 35578 0.9982
o 2 1 94481 S9.126 9,128 -0.176 0354 2.5304 00,9992
) 184965 18.201 28179 1.349 0763 65003 09970
M 5 7 144215 14.717 14,713 0.733 Ue198 1.602% 0.9981
py % W 19 4536 19,125 =19.091 =1.569 - Oe4ll 34880 0.9968
) I 64222 6.016 -6.002 ~{0.422 - 0.206 1.1690 0.9997
7 134169 0.093 0.7042 09985
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RFINE 108206, CYCLE - 4 : STRUCTURE FACTORS PAGE 14

® H K L F(OBS) FICALC) A{CALC) B(CALC) DELTA F  DELTA/SIGMA  EXT. FACTOR
6 1 1 11.539 11.500 11.510 ~0.074 0.040 0.2681 09982
6 z 1 29,771 29.263 29,420 0.970 0,507 4.1110 0.9883
6 3 i 5.695 6.131 6,109 - 0.532 -0.436 ~1.8440 0.9995
I3 % 1 3.774% 4024 © 4,068 ~1.201 -0.467 -1.4130 0.9998
6 5 1 15.325 14.946 ~14,942 ~0.852 0379 2.6677 0.9973
\] 6 6 1 11.936 11.890 11.783 1.666 0.046 0.2988 0.9983
6 7 1 6.663 60493 60433 0.887 0.170 - 0.8311 0.9995
6 8 1 37.983 37.834 -38.078 -2.049 0149 1.1582 0.984%
6 9 1 12.400 12.447 -12.428 -0.861 -0.047 -0.3099 0.9983
© 6 10 1 120250 12.393 12.296 1.623 -0.143 ~0.9049 0.9984
6 0 2 21.283 22.162 22,229 .15 -0.879 ~7.176% 0.9939
6 1 2 6.956 6.908 6,838 ~-0.999 . 0.047 0.2632 0.5994
6 2 z 56.126 57.723 58 .806 3.861 i =1.597 -13.6566 0.9594
(&) o 3 z 7.287 8.073 8.040 0.770 i=0.786 -4.1588 0.9992
6 4 2 6,280 5.208 ~5.200 0.306 4 1.071 502643 0.9997
6 5 2 10.701 10.734 ~10.724 -0.594 -0.033 -0.2127 0.9987
6 6 2 12.265 12.601 12.386 26380 ~0.336 ~2.2730 0.9983
) 6 7 2 18,018 18.345 1€.375 0.358 -0.327 -2.4287 0.9964
6 8 2 18.410 18.651 18.615 1.611 -0.241 -1.7892 0.9964
6 9 2 9.315 9.132 9,134 0.177 0.183 1.0912 0.9992
O 2 25.016 24,781 24.828 1.192 0.235 1.7874 0.9939
() 6 1 3 4.940 4,560 ~4 558 0.155 . 0.380 1.7167 0.9998
6 2 3 23.768 24,395 ~24 0,462 ~0.905 -0.627 -5.1796 0.9932
6 3 3 13,618 13.974 -13.982 ~0.476 -0.356 ~2.5187 0.9978
6 4 3 3.617 3,052 2.812 1.188 0.565 1.9698 09999
e 6 5 3 17.896 17.915 17.923 0.896 -0.020 ~0.1518 0.9366
6 6 3 10.611 10.770 ~10.665 -1.544 -0.159 ~1.0560 0.9988
6 7 3 1,452 * 0.798 ~0.202 ~0.772 0.653 0.9001 1.0000 =* #x
6 8 3 36,497 37.408 37.607 2-048 -0.911 ~7.3999 0.9865
() 6 9 3 4,717 5.220 5,150 0857 - Vbbb ~1.7622 09997
6 0 4 22.892 23,769 23.585 3.482 ~0.877 ~7.2605 0.9240
6. 1 4 16.657 17.348 17.348 0.982 ~0.690 -5.4052 0.9968
) 6 3 4 5.%90 6.113 —6.072 ~0.716 ~0.523 -2.4573 0.9996
6 4 4 48.355 48,669 49,147 3,262 -0.314 -2 06549 0.9763
5 5 4 3.059 1.874 -1.799 0.527 1.184 3.7019 1.0000
N 6 6 4 25.060 25.580 25.736 ‘1143 ~0.620 -4 .9977 0.9937
© 6 7 4 7.009 7596 —7.593 -0.295 -0.587 ~3.0666 0.9995
6 8 4 18.912 19.982 19.949 1.679 =1.070 ~8.1264 0.9963
6 1 5 12.483 12.597 12,607 . 0,010 -0.114 ~0.8419 0.9984
6 2 5 23.996 23.634 23,683 0.886 0.363 2.9769 0994~
(=) 6 3 5 1.426 % 0.668 -0.429 0.512 0.758 1.0629 1.0000 = ==
6 4 5 4.843 4.507 —4.388 ~-1.030 0.336 1.5250 0.9998
6 5 5 8.381 8.666 ~8 o642 -0.688 ~0.285 -1.7172 0.9393
" 6 6 5 10.086 10.216 10.106 ©1.530 -0.130 ~0.6659 0.9990
) 6 7 5 9.188 9.432 9.397 0857 ~0.244 -1.5298 0.9992
6 0 6 16.700 16.549 16.569 " Qel78 0.151 1.1410 0.9974
6 1 6 10.583 10.315 -10.283 ~0.872 0.268 1.7755 0.9990
" 6 2 6 42,346 41774 41.992 3,302 0.572 4,7586 09835
6 3 6 6.486 5.920 5.885 - 06656 "~ 0.566 3.0255 0.9997
6 4 6 4.300 3.937 -3.928 0,270 ~ 0.363 14157 0.9999
T 1 o 39.114 37.343 37.645 1.704  1le771 9.217% 0.9820
7 2 0 8.180 8.494 -8.490 -0.389 ~0.3k4 0.9991

-1.0997
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® H K L FLGBS) FlCcaLC} A{CALC) B(CALC) DELTA F DELTA/SIGMA EXT. FACTOR
1 3 0 23.911 23.770 - 23.706 2.688 0141 . 0.6879 0.9926

&) 7 & 0 6,023 4595 40539 0717 1.429 403412 0.9997
7 5 0 20154 * 1.814 ~1.808 0147 3.339 0.4251 1.0000 x %%
7 & O 9.235 50373 -9.332 -0.922 -0.138 ~0.5261 029990
1 7 O 33.868 34,204 34,275 3.189 =0.336 =1.7211 09873
7 0 1 8373 8,566 8500 1.092 . =0.193 =0.9669 0.9991
7 1 3 27262 26555 —26.609 -1.,859 0.707 5.0924 0.9911
7 2 1 12.151 12.366 =12.340 -0,972 -0.215 =1.2682 0.9980
7 3 1 9205 9.587 9505 1.295 -0.381 =1.9973 0.9988
7 4 1 11:5506 11479 11.460 0,788 0.078 04686 0.9985
K 5 1 6.009 5570 50483 -0.989 0.438 1.8449 09996
7 & 1 2,141 % 1.220 ~lel4%2 -0.428 0.921 1.6208 1.,0000 3% o
7 7 1 14.876 14.884 14.890 0.585 ~0.008 . -0.0501 J.9976
1 1 2 15340 15.572 15.470 1.958 0,231 ~1.5730 09972
7 2 2 T-672 ‘80278 8.273 0.385 0606 =3.0364 09992
7 3 2 4.093 20418 2.268 0. 840 1.674 5.4827 0.9999
T 4 2 56327 40321 %265 =0.696 1.006 402079 0.9998
7. 5 2 45,804 466377 46,790 3:293 =0.573 =4%4.4230 0.9776
7 & 2 8545 8,937 8.894 0.911 =0.392 ~2+2353 0.9992
1 7 2 12.131 12.331 12.340 0.153 - —0.200 —~1.2555 00,9985
7 0 3 6.848 Tolb4 ~7.079 —0.976 —0.296 —1.4579 0.9994
7 1 3 17.354 17.874 17.818 1771 0520 ~3.6574% 09965
7 2 3 1¥.891 12.374 1Z2.344 1.007 -0.483 =3 60456 0.9983
7 3 3 8,671 9.368 =9 6294 ~1.217 =0.697 -3.9931 09990
1 5 3 12.427 12.511 12:479 1.023 ~0.084 -0e5412 09984
7 6 3 3.128 - 1.886 1:824 0,480 1.242 3.6882 1.0000
7 1 & 29 . 739 30.125 30.227 1.575 -0.386 =2.9610 00,9906
7 2 & 6.864 T.286 1279 -0.358 ~0.422 ~2.0834 09995
7 3 4 23.E61 24,365 24,310 2.503 -0.504 =3.T7661 0.9939
7 4 & 4,962 4.025 3.970 0.663 0.938 3.8639 0.9998

® © ©®© © ©® ©®©® © © © © e © e o
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RFINE 108206 CYCLE 4
ALL REFLECTIONS
WEIGHTED R
UNWEIGHTED R
RANGES OF

RANGES OF

UNREJECTED REFLECTIONS
WEIGHTED R

UNWEI GHTED R

RANGES CF

RANGES OF

- SUM FCAL
_ STANDARD om< OF UNIT WEIGHT. cmm

F{0OBS)

F(0BS})

NUME RATOR DENOMINATOR
156674.38 65553232.00
58742 15283.48
6344 .80 28585664 .00
14001 .61 15688674.00
17716.83 6529880.00
45511.65 2883324.00
8211.89 1102447.00
17267014 339214.38
36589.86 339214.38
11050.32 84803.63
(SIN{THETA )/LAMBDA )%%2
95609, 88 3816164.00
31336.91 5512238.00
8449.83 7038701.00
5527.70 8316758.00
3398.41 8734776.00
3364.59 10261240.00
3172.73 10346043.00
5833.98  11533297.00
156592.19 65553184 .00
551,21 15211.66
6261.72 36720656.00
14001.¢1 16773635.00
17716.83 638145%.00
45511.65 3082722.00
8211.89 1178687.00
17267.14 362673.19
36589.86 362673.19
11050.32 . 790668.25
(SIN(THETA)/LAMBDA)$¥2
95595 .63 3717400.00
31236.42 5802771.00
8431.53 6981459.00
5522.16 8522820.00
3285.17 8794824.00
3354,00 9973512.00
3168.22 10426854.00
 5817.84 wwuuwmw~.oc
15119.30
15.14
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RFINE 108206 CYCLE - 4

. ATOM PARAMETER oLD CHANGE NEW ERROR  SHIFT/ERROR
ESTIMATED STD. DEV. FOR 0BS. OF UNIT WEIGHT 15.14
EXTINCTION CORRECTION
1SOTROPIC
R—STAR 0.1738E 00 0.1738E 00
SCALE FACTOR 1 9.2610 9.2610
ATOM 1 Mx EQUIPDINT FRACTION = 0.500
OCCUPANCY SPECIES 1 0.17191 0.00000 0.17191 0.00852 0.00 1
OCCUPANCY SPECIES 2 0.82809 0.82809
TOTAL OCCUPANCY (F1XED) = 1.00000
X 0.0 0.0
Y 0.0 0.0
b4 0.0 0.0
BETA1l 0.6G057800 -0.0000000 0.0057799 0.0004221 -0.00 2
BETA22 0.0021662 -0.0000000 0.0021662 0.0000975 ~0.060 3
BETA33 0.0047871 -0.0000000 0.0047871 0.0002338 -0.00 4
BETA12 -0.0000283 0.0000000 -0.0000283 0.0001858 0.00 5
BETAL3 ~0.0007489 -0.0000000 -0.0007489 0.0002667 -0.00 &
BETA23 -0.0006874 0.0000000 -0.0006874 0.0001046 0.00 1
ATOM 2 M2 EQUIPOINT FRACTION = 0.500
OCCUPANCY SPECIES 1 0.00809 0.00809
OCCUPANCY SPECIES 2 0.99191 0.99191
TOTAL OCCUPANCY (FIXED) = 1.00000
X 0.9876623 -0.0000001 0.9876621 0.0002444 ~0.00 8
Y 0.2801470 0.0000000 0.2801470 0.0000980 0.00 9
z 0.2500000 0.2500000
BETA1l 0.0066843 -0.0000001 0.0066842 0.0003705 -0.00 iD
BETA22 0.0013702 -0.0000000 0.0013702 0.0000707 -0.00 11
BETA33 0.0050082 -0.0000001 0.0050081 0.0001773 ~0.00 12
BETAI2 0.0001222 -0.0000620 0.0001222 0.0001614 -0.00 13
BETA13 . 0.0 0.0
BETA23 0.0 0.0
ATOM 3 s1 EQUIPOINT FRACTION = 0.500 ‘
: OCCUPANCY SPECIES 3 " 1,00000 1.00000
X 0.4265044 ~0.0000001 ‘0.4265043 0.0004186 ~0.00 14
Y 0.0951376 0.0000000 0.0951376 0.0001943 0.00 15
s 0.2500000 . 0.2530000 _
BETALl 0.0054112 0.0000001 0.0054113 0.0006759 2.00 1o
BETA22 0.0014092 -0.0000000 0.0014092 0.0001386 -0.00 17
BETA33 0.0044723 -0.0000000 0.0044723 0.0003488 -0.00. 18
BETAL2 0.0000896 0.0000000 0.0000897 0.0002640 0.00 19
BETAL13 0.0 0.0
| BETA23 0.0 G.0
ATOM 4 o1 EQUIPOINT FRACTION = 0.500
OCCUPANCY SPECIES 4 1
X 0 o7 0.0010419 0.00 20
Y 0 0.0 0.0005161 -0.00 21
V4 0 0e2 , .
o 0.0 0.0017574 0,00 22
0 0.0 0.0004258 0.00 23
o 0.0 0.0010018 0.00 2%
o G.0 0.0007686 -0.00 25
0 0.0 s .
Qe > 0e0 5 7
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-0.0249

0.0137

=-0.0153

~0a2112

—0.7533

-0.0033

0.0362

-0.0280
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33

34

35

37

38

39
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0.0160

—0.0054%
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0.0004

G.0212

~0.2469

0.0516

—-0.0002

G.0256
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33

34

35

36
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0.0036
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~-0.0229
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40

=0.0014

00023

0.0088

=-0.0109

-0.0149

-0.0179

G.0441

-0.0060

32 0.0227
33 0.0243
34 0.0195
35 0.0292
36 0.0050
37. 0.0116
38 —0.0007
39 0.0020
40 —0.0209
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38 —0.0318

39 0.0452

40 0.0304




REINE 108206 CYCLE <4
CORRELATION COEFICIENYS WITH LARGEST MAGN1TUDES

PARAMETERS  VALUE PARAMETERS  VALUE PARAMETERS  VALUE PARAMETERS  VALUE
1 4 —0.4804 1 3 -0.4388 o 1 2 -0.3722 17 18 -0.2633

22 26 —0.2624 29 30 —0.2553 11 12 -0.2545 36 37 -0.2533
23 24 —0.2504 35 37 —0.2469 16 18 —0.2462 22 23 =0.2456
17 23 —0.2456 18 24 —0.2449 28 29 -0.2385 16 22 —C.2365
15 21 -0.2351 10 11 -0.2330 10 12 -0.2275 28 30 -0.2274
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- RFINE 108206 CYCLE 4
(
- BOND ANGLES
- CENTRAL ATGM X Y rd
- M1 C.G Ga0 0.0 .
- ATOM 1 NUMBER ATOM 2z NUMBER ANGLE
- o) 2 01 3 179.931
U} 2 02 4 93.739
01 2 02 5 86,261 .
c 0l 2 03 6 85.189
‘ 01 2 03 7 94,811
01 3 0z 4 860261
Ul 3 02 5 93.739
c Ul 3 03 . 6 94,811
- 01 3 03 7 85.139
02 4 02 S 180.000 -
- 0z 4 03 6 107.675
C G2 4 03 7 72.325
02 5 03 6 12,325
02 5 03 7 107.675
- 03 6 c3 7 179.944
C CENTRAL ATOM X Y z
- Mz 0.98766  0.28015  0.25000
- ATOM 1 NUMBER ATOM 2 NUMBER : ANGLE
- 01 9 02 10 177926 ’
= 01 S 03 11 80.711
- i 9 03 12 91.250
01 9 03 13 91.250
0} 9 03 14 80.711
C 0z 10 03 11 97.586
oz 10 03 12 89.867
0z 10 03 13 89.867
02 10 03 14 97,586
m 03 11 .03 12 87.927
03 n 03 i3 156.196
03 1l a3 14 68.740
03 12 03 13 114.784
£ 03 12 03 14 156.196
03 13 03 14 87.927
- CENTRAL ATOM X Y .z
S 0.42650C  0.09514  0.25000
g ATOM 1 NUMBER ATOM 2 NUMBER ANGL
gz 5 03 6 102.706
02 5 01 9 -113.331
02 5 03 . 16 102.706
B 03 6 o1 9 115,392
63 6 03 16 105.7175
c1 9 03 16 ©115.392




® & ©

CENTRAL A

&

@,

CENTRAL ATOM

@, @,

@,
I bt bt ot st bt o

o

o

0.2500C
ATOM 2

M1
M2

BNI»
o ot N bt

0.04006
ATOM 2

ANGLE
117.933
96,901
96.961
123.541
123,54}
91.111

127,071
127.670
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RFINE 108206 C(CYCLE &
ELLIPSCIDS OF VIBRATION

ELLIPSUID FOR M1

. EGQUIVALENT ISOTROPIC B = 0.7551
bt AXIS RMS AMPLITUDE ANGLE WITH A ANGLE WITH B ANGLE W1TH C
1 0.079546 29,96 79.12 62 .46
& 2 0.093520 60.43 117.68 137.33
3 0.116684 94,37 149.90 60.29
* RMS DISPLACEMENTS AND THERMAL CORRECTIONS TO BONDS FROM M1 . AT 0.0 0.0 0.0
& DISTANCES DISPLACEMENT
ATOM X Y z RAW LOWER RIDING NON-CORR UPPER  ALONG BOND
01 024265 0.09142 0.25000 2.18299 2.18299 2.18306 2.19220 2.20141 0.09348
3 Gl Co24262 —0.09142 —0.25000 2.18299 2.18299 2.18306 2.19220 2.201431 0.09348
02 “0.28381 0.04751 —0.25000 2.14389 2.14352 2.14465 2.15265 2.16137 0.09100
02 028381 -0.04751 0.25000 2.14389 214392 2.1%465 2.15265 2.16137 0.09100
03 Ue28567 0016253 0.04006 2.22794 2.22719% 2.22804 2.23643 2.24491 0.09712
) 02 —0.28567 —0.16253 —0.04006 2.22794 2.2279% 2.22804 2.23643 2.24491 (.09772
& ELLIPSOID FOR M2
EQUIVALENT ISOTROPIC B = 0.6762
& AXIS RMS AMPLITUDE ANGLE WITH A ANGLE WITH B ANGLE WITH C
1 0.087003 56e24 146.24 90,00
2 0.090891 146.23 123.77 90.00
e 3 0.099298 90.60 $0.00 0.0
RMS DISPLACEMENTS AND THERMAL CORRECTIONS TO BONDS FROM M2 AT 0.98766  0.28015 0.25000
DISTANCES . DISPLACEMENT
@ ATOM X Y : 7z RAW LOWER RIDING NON-CORR UPPER  ALONG BOND

0.09142  0.25000 2.29221 2.29221 2.29253 2.3002v 2.30818 0.09011
045249 0.25000 2.13812 2.13813 2.13839 2.14660 2.15508 0.09022
0.16253 0.04006 2.31831 2.31832 2,31871 2.32620 2.334067 0.09129
0033747 -0.04006 2.14658 2.15514 2,16366 0.09607
0033747 0.54006 2.14658 2.14663 2.14747 2.15514 2.16366 0.09607
0.16253  0.45994 2.31831 2.31832 2.31871 2.32620 2.33407 (.09129

QoOnNoo
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@\

T S

© ELLIPSOID FOR S1
EQUIVALENT ISOTROPIC

AXIS

1

2

3
RMS DISPLACEMENTS

ATOM X

G2 28381
03 Ca28567
01 G.75738
03> 0.28567

ELLIPSCID FOR 01

B = 0.613¢%

RMS AMPLITUDE ANGLE WITH A
0.0804G5 B.74%
0089663 98.43
0.093840 S0.00

>ZU qlnmxbr ﬁcmﬂwrdnazm dD mozcw mxox SI
S - —~DISTANCES -
Y z x>1 LGWER RIDING
—0e04751 0.25000 166298 1.66301 1.66374
0016253 0.04006 1.64119 1.64132 1.64284%
0.06142 C.25000 1.861333 1.61371 w 61652
Ge16253 Go45994 1.64119 1.64132 «64284

EQUIVALENT ISOTROPIC B = 0.8072
AX1S RMS AMPLITUDE
1 0.059516
z 0114731
3 0.118164
RMS DISPLACEMENTS AND THERMAL CORRECTIONS TO
ATOM X Y z RAW
M2 0.98766 0.258015 0.25000 2.29221
S1I 0.42650 0.09514 0.25000 1.61333
M1 1.000C0 0.0 C.0 2.18299
M1 1.00000 0.0 0.50000 2.18299

ELLIPSOID FDR 02

EQUIVALENT ISOTROPIC B =

AXIS
1
2
3

RMS DISPLACEMENTS

RMS AMPLITUDE
0,082290
0.091267
0125374

G. 6897

AND THERMAL CORRECTIONS T(

RAW
2014389

1.66298

ANGLE WITH A

0,50
90.00
89.10

BONDS FROM 01
DISTAN
LORER R

H
229221 2.2
1.61371 1.6
218299 2.1
2.,18299 2.1

ooNW O

ANGLE WITH A
15.42
T4.57
90.00

BRKDS FROM

S
G
5
S
U
4

L 1w. R s ot s, e e g R
ANGLE WITH B ANGLE WITH C
9B.T4 90.00
171.57 $90.00
90.00 0.0
AT 0.42650  0.09514  0.25000
ol DISPLACERMENT
NON-CORR UPPER  ALONG BOND
1.67300 1.68299 0.08901
1.65207 1.66283 0.09038
1:62695 1.64019 0.08065
165207 1.66283 0.09038
ANGLE WITH B ANGLE WITH C
90,90 90.00
90.00 180.00
0.90 $0.00
AT 0.75735  0.09142  0.25000
DISPLACEMENT
NON-CORR UPPER  ALONG BOND
2.30020 2.30818 0.1077)
1.62695 1.64019 0.05952
2:19220 2.20141 0010206
2.19220 2.20141 00310206
ANGLE WITH B ANGLE WITH C
7457 90.00
164.57 90.00
90.00 0.0
AT 0.21619  0.45249  0§.25000
i

NON-CORR  UPPER

i,




ey

B
@
C

c

=

o~
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CLIPSOID FOR O3

EQUIVALENT ISOTROPIC B = O0.7714
AXIS RMS AMPLITUDE ANGLE WITH A ANGLE WITH B ANGLE WITH C
1 0.093077 62,97 125.36 : :
2 0.095089 28.17 §3:35 1147380
5 0.107722 80.30 36.61 55010
RMS DISPLACEMENTS AND THERMAL CORRECTIONS TO BO*DS FROM 03 AT 0.28567  0.16253  0.04006
1on e v , N DISTANCES ] DISPLACEMENT
. AW LOWER RIDING NON-CORR UPPER  ALONG BUND
M1 0.0 0.0 0.0 2.22794 2.22794 2.22804 2. . c
si C.42650 0.09514 0225000 1.64119 1.64132 1.64284 _m.mwmww m.mwwNw m.wwmmw
M2 —0-01234  0.28015 0.25000 2.31832 2.31833 2131871 2232627 233408 O-10524
M2 Co4B766 0.21985 ~0.25000 2.14658 2.14663 2.14747 2.15014 5.10365 0 oouos
PARAMETERS WRITTEN OUT TO UNIT 10. :

SUMMARY OF ERRORS FOR THIS JOB  ERROR NUMBER  NUMBER OF ERRORS
209 . 1
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HASP JOB NO. = 1999  SYSTEM ENTRY TIME = 11.10.42 DATE = SEP 14, 1979
PURGE 11.29.54 SEP 14, 1979
BOO20CAF  310D3
JOB ACCOUNTING SUMMARY START TIME ON MAIN  11.16.29
EXECUTION TIME ON CPUI 00.00.36 2.00
DISK EXCPS 527 <13
TAPE EXCP5S 0 .00
KiLOBYT: SECONDS 34352 <67
CARD INPUT ON READER2 60 .0Y
CARUS PUNCHED :
LOCAL 15 .07
LINES PRINTED
: LGCAL 3203 2.24
PLOTTER CHARGES
PRIORITY CHARGES
STANDARD EXECUTION .00
. STANDARD OUTPUT 00
' SETUPS
~ TOTAL RUN CHARGES 5.20
CURRENT BALANCE ‘ . 390.93
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